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IN THE CLAIMS : 

Please amend the claims as follows. 

1 . (Currently Amended) An improv e d A digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals that are 
different in frequency, phase or both frequency and phase : and 

a feedback m e ans circuit interconnecting said plurality of memory devices and 
cross-coupling signals produced by said plurality of memory devices. 

2. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 1 , further comprising: 

a common frequency reference source in communication with said plurality of 
memory devices , said common frequency reference source for driving said plurality of memory 
devices. 

3. (Currently Amended) The improv e d digital-data receiver synchronization 
apparatus of claim 2 1, wherein said multiple timing signals include at least one signal selected 
from the group consisting of an RF carrier signal, a data bit-rate signal, a data chip-rate signal, 
a data frame-rate signal, and a data burst- rate signal, of and a packet-rate signal. 

4. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 2, wherein said multiple timing signals are integrally or fractionally related in 
frequency, phase or both frequency and phase. 
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5. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 2, wherein said multiple timing signals are rationally mult i p l y related in 
frequency and/or phase. 

6. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals: 

feedback means interconnecting said memory devices and cross-coupling signals 

produced by said memory devices: and 

a common freouencv reference source in communication with said plurality of memory 
devices for driving said plurality of memory devices. 

Th e i mprov e d dig i ta l- data r e c ei v e r synchron i zat i on a pp a r a tu s of c l a i m 2, wherein said multiple 
timing signals satisfy the relationship 

f 1 = M • f 2 = M • N • f 3 
wherein U is said RF signal; f 2 is said data bit rate signal; f 3 is said data frame-rate 
signal; and M and N are positive rational numbers. 

7. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 2, wherein said common frequency reference source includes is an oscillator 
controlled by a crystal, SAW device, ceramic resonator, mechanical resonator, dielectric 
resonator, or external source. 



8. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals: 
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feedback means interconnecting said memory devices and cross-coupling signals 
produced by said memory devices; and 

a common freguencv reference source in communication with said plurality of memory 
devices for driving said plurality of memory devices, 

Th e improv e d digita l- data r e c e iv e r s ynchron i zat i on apparatus of c l aim 2, wherein said common 
frequency reference uses edge-triggered synchronous logic. 

9. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 2 1, wherein said signals cross-coupled by said feedback m e an 6 circuit 
include at least one s i gna l member selected from the group consisting of error signals , output 
s i gnals, and both e rror and output signals. 

10. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 1 , wherein said signals cross-coupled by said feedback m ea n 6 ar e circuit 
include analog signals. 

1 1 . (Currently Amended) The improv e d digital-data receiver synchronization of claim 
1 , wherein said signals cross-coupled by said feedback m e an 6 ar e circuit include digital signals. 

12. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 1, wherein said plurality of memory devices afe include phase-locked loops. 

13. (Currently Amended) An i mprov e d A digital-data receiver synchronization 
apparatus comprising: 
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a plurality of memory devices for receiving multiple timing signals that are different in 
frequency, phase or both frequency and phase , at least one of said plurality of memory devices 
comprising a composite phase-frequency detector; 

a common frequency reference source in communication with said plurality of memory 
devices for driving said plurality of memory devices; and, 

a feedback m e ans circuit interconnecting said memory devices and for cross- coupling 
c e rt ai n signals produced by said memory. 

14. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 13, wherein said multiple timing signals include at least one of an RF signal, 
a data bit-rate signal, a data chip-rate signal, a data frame-rate signal, -af*4 a data burst signal, 
of and a data packet-rate signal. 

15. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals, at least one of said 

plurality of memory devices comprising a composite phase-freguencv detector: 

a common freguencv reference source in communication with said plurality of memory 

devices for driving said plurality of memory devices: and, 

a feedback means interconnecting said memory devices and for cross- coupling certain 

signals produced by said memory devices, 

Th e i mprov e d d i gita l- data r e c ei v e r synchron i zat i on apparatus of c l aim 13, wherein said multiple 
timing signals satisfy the relationship: 



wherein f t is said RF signal; f 2 is said data bit-rate signal; f 3 is said data frame-rate signal; and 
M and N are positive rational numbers. 



f 1 = M • f 2 = M • N • f 3 
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16. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals, at least one of said 

plurality of memory devices comprising a composite phase-freouencv detector: 

a common freguencv reference source in communication with said plurality of memory 

devices for driving said plurality of memory devices: and, 

a feedback means interconnecting said memory devices and for cross- coupling certain 
signals produced by said memory devices, 

Th e improv e d d i gital - data r e c ei v e r synchronizat i on apparatu s of cla i m 13, wherein said 
common frequency reference uses edge-triggered synchronous logic. 

1 7. (Currently Amended) The i mprov e d digital-data receiver synchronization 
apparatus of claim 13, wherein said signals cross-coupled by said feedback m e ans circuit 
include at least one signal selected from the group consisting of error signals , output s i gnals, 
a nd both e rror and output signals. 

1 8. (Currently Amended) The improv e d digital-data receiver synchronization 
apparatus of claim 13, wherein said composite phase-frequency detector comprises at least 
one device selected from the group consisting of: a digital phase detector: a digital phase- 
frequency detector; a standard analog RF mixer; a standard analog multiplier; a digital XOR 
gate; a digital J-K flip-flop; a digital trigger (T) flip-flop; a digital R-S flip-flop; and a digital 
counter^. 

19. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 
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a plurality of memory devices for receiving multiple timing signals, at least one of said 
plurality of memory devices comprising a composite phase-freouencv detector; 

a common freguencv reference source in communication with said plurality of memory 

devices for driving said plurality of memory devices; and, 

a feedback means interconnecting said memory devices and for cross- coupling certain 

signals produced by said memory devices, 

Th e improv e d d i g i tal - data r e c ei v e r synchron i zat i on apparatus of c l aim 13, wherein said 
composite phase-frequency detector further includes at least one device selected from the 
group consisting of a switch; a relay; a digital trigger (T) flip-flop; a digital divider; a nonlinear 
element; an analog divider; a square-root circuit; a comparator; a frequency-to-voltage 
converter; a frequency-to-current converter; a digital phase detector; a digital phase-frequency 
detector; a digital AND gate; a digital OR gate; a digital XOR gate; a digital counter; a digital J- 
K flip-flop; a digital R-S flip-flop; a majority-logic circuit; a peak detector; an average detector; a 
root-mean-square (RMS) detector; an operational amplifier; a follower circuit; a logic array 
device; a microprocessor; a digital state machine; a neural network; a digital signal processor 
(DSP) device; and an analog signal processor (ASP) device. 

20. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals, at least one of said 

plurality of memory devices comprising a composite phase-freguencv detector; 

a common freguencv reference source in communication with said plurality of memory 

devices for driving said plurality of memory devices; and, 

a feedback means interconnecting said memory devices and for cross- coupling certain 

signals produced by said memory devices. 
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Th e i mprov e d d i gita l- data r e c e iv e r s ynchron i zation apparatus of c l a i m 13, wherein said 
composite phase-frequency detector comprises a timing device for limiting the detector signal 
pulse widths. 



21. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals, at least one of said 

plurality of memory devices comprising a composite phase-freguencv detector: 

a common freguencv reference source in communication with said plurality of memory 

devices for driving said plurality of memory devices: and, 

a feedback means interconnecting said memory devices and for cross- coupling certain 

signals produced by said memory devices. 

Th e i mprov e d d i g i ta l- data r e c ei v e r synchron i zat i on apparatus of claim 13, wherein said 
composite phase-frequency detector further comprises at least one device selected from the 
group consisting of: a monostable multivibrator; a delay generator; a digital counter; a logic 
gate; a switch; a digital state machine; a pulse width-to-voltage converter; a pulse width-to- 
current converter; an integrator; a comparator; and a pulse width-limiting circuit. 



22. (Currently Amended) An improved digital-data receiver synchronization 
apparatus comprising: 

a plurality of memory devices for receiving multiple timing signals, at least one of said 

plurality of memory devices comprising a composite phase-freguencv detector: 

a common freguencv reference source in communication with said plurality of memory 

devices for driving said plurality of memory devices: and, 

a feedback means interconnecting said memory devices and for cross- coupling certain 

signals produced by said memory devices. 



Attorney Docket No. 09/653,788 
UBAT1440 Customer ID: 38396 

11 

Th e i mprov e d d i g i tal - data r e c e iv e r s ynchron i zat i on apparatu s of c l a i m 13, wherein said 
composite phase-frequency detector further comprises an input-signal rate-limiting amplifier 
whereby said composite phase-frequency detector will not follow a signal having oscillations 
above a predetermined rate of change. 

23. (Original) The improved digital-data receiver synchronization apparatus of 
claim 22, wherein said rate of change is measured in voltage (volts) per second. 

24. (Original) The improved digital-data receiver synchronization apparatus of 
claim 22, wherein said rate of change is measured in current (amps) per second. 

25. (Canceled) 

26. (Canceled) 

27. (Currently Amended) The A method of providing i mprov e d digital-data receiver 
synchronization comprising th e st e ps of : 

providing a plurality of memory devices for receiving multiple timing signals that are 
different in frequency, phase or both frequency and phase , at l e a s t on e of sa i d plura li ty of 
m e mory d e v i c e s compr isi ng a compos i t e pha se- fr e qu e ncy d e t e ctor, each of said plurality of 
memory devices providing an output comparison signal; and T 

interconnecting said plurality of memory devices with a feedback m e an 6 circuit for that 
cross-couples cro6 6- coupl i ng said output comparison signals produced by each of said plurality 
of memory devices, that are different in frequency, phase or both frequency and phase . 



Attorney Docket No. 
UBAT1440 



09/653,788 
Customer ID: 38396 



12 



28. (Currently Amended) The method according to claim 27, further comprising the 



connecting a common frequency reference source to with said plurality of memory 
devices , said common frequency reference source for driving said plurality of memory devices. 



29. (Canceled) 



30. (New) The method according to claim 27, wherein at least one of said plurality 
of memory devices includes a composite phase-frequency detector. 



6 t e p of : 



